BACKGROUND OF THE INVENTION 

(0001) In the racing industry safety has become an increasingly important issue. Most 
drivers now wear helmets and flame proof suits and it is desirable to condition the 
air drivers breathe. NASCAR ™ has identified carbon monoxide, produced by 
race cars as a significant health risk to its drivers. It is common place in racing for 
the driver to wear a helmet, and most modern helmets have an air inlet that allows 
conditioned air to enter the helmet. 

(0002) US Patent 6,430,935 discloses a personal cooling air filtering device applicable to 
racing. This device uses machinable carbon foam to create a heat exchanger for a 
thermal electric cooler. The patent discloses the possible use of a CO filter to 
remove CO gas but does not give any details on how to achieve a result. The 
carbon foam heat exchanger appears to be an expensive, bulky and unnecessary 
approach. 

(0003) SUMMARY OF THE INVENTION 

(0004) The present invention relates to a thermal electric cooler used to cool and 
condition environmental air for a driver. The thermal electric cooler works on the 
well known Peltier effect where heat is liberated and absorbed at the junction of 
two dissimilar metals when electricity is applied. The cooler includes a carbon 
monoxide filter, and dust filter to reduce the driver's exposure to environmental 
hazards. 

(0005) The present invention provides a portable, lightweight cooler that uses a minimum 
of auxiliary energy from the car engine to carry and power. Further advantages of 


the system will become apparent in the following detailed description of the 
invention. 

(0006) The present invention further provides a system for conditioning inlet fluid 
including a fluid inlet, a first fan for drawing fluid into the inlet; a first filter for 

5 removing particulate matter from the inlet fluid and for splitting the flow of fluid 

into a first portion of fluid and a second portion of fluid; 

a second fan drawing the first portion of fluid through a carbon monoxide filter; 

the second fan pushing the first portion of fluid through a first passage, the first passage 

cooled by a thermal electric cooler. The second portion of fluid flowing through a 
10 second passage of the thermal electric cooler where it is heated by waste heat from the 

thermal electric cooler and the first portion of fluid flowing from an outlet. 

(0007) The present invention still further provides a method for conditioning an air flow 
including the steps of providing an inlet air flow, 

filtering particulate matter from the inlet air flow, 
15 splitting the inlet air flow into a first portion of air and a second portion of air; 
catalytically filtering carbon monoxide from the first portion of air; 
cooling the first portion of air with a thermal electric cooler to provide cooled, filtered au- 
to an outlet. 


20 BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 shows a schematic side view of the cooler system and; 
Figure 2 shows a view from the top of the device. 
(0008)DETAILED DESCRIPTION OF THE DEVICE 


(0009) Figure 1 shows a schematic view of the system 10 from the side. A flexible inlet 
hose 12 can connect to the exterior of a conditioned space such as the exterior of a race 
car (not shown). Inlet air is drawn in through hose 12 by fan 14. The air passes 
through an initial filter 18, to filter out dust and particulate matter. The inlet air is split 
into two paths, a first portion of the inlet air flows into Carbon Monoxide filter 20. For 
this application, the carbon monoxide filter can be of the catalytic type containing pellets 
21 of alumina impregnated with heavy metals such as disclosed in patent 5,330,723 
herein incorporated by reference. These pellets 21 have the advantage of working at 
ambient temperatures to convert carbon monoxide to carbon dioxide. These pellets 21 
can require occasional replacement as they are used, thus the CO filter 20 can come in the 
form of a replaceable cartridge 22 that allows inlet air to flow through it. The inlet air 
can be drawn through the carbon monoxide filter 20 by a low profile fan 52 powered by 
motor 54 and then the inlet air flows through the cool side of a thermal electric cooler 
30. The cooled inlet air then flow through an outlet 40 and on to a helmet 60 having a 
flexible inlet hose 62 or cooled suit or other application not shown. The second portion 
of air from the inlet hose 12 flows through passage 36 shown in Figure 2 and up through 
the warm side of the thermal electric cooler 30 to carry away the heat produced by the 
cooler 30. The heated air can either be released into the interior of the car not shown or 
can be ported to the exterior of the car if desired. As shown in Figure 2, a removable lid 
50, shown in cross section, can be attached to the box 58 used to contain the system by 
any conventional means such as hinges of fasteners not shown. Removal of the lid 50 
can allow for the cartridge 22 to be replaced. The cartridge 22 can be recycled by ^ 
replacing the pellets 2 1 that have been used with new pellets 2 1 . Box 58 can be portable, 


a race car driver car have the flexible hose 62 attached to the outlet 40 as they enter the 
car, the inlet hose 12 can draw air from the interior of the car or can be quick connected 
to a port not shown to draw air from the exterior of the car. Portability is important as 
space and weight in race cars is at a premium, portability also allows the driver to place 
5 the box 58 where they are comfortable having it. The portable box 58 can receive 
electrical power from an outlet not shown within said car. 

(0010) Figure 2 shows a cross sectional view looking down on the system 10. The 
thermal electric cooler 30 includes a plurality of thermal electric units 32. Four units 32 
are shown, when electricity is applied to the units 32 one side of the unit will heat and the 

10 other side will cool By orienting the units 32 such that cool sides face each other 
cooling passages 34 can be formed. Air passing through a cool passage 34 will be 
cooled by a thermal electric cooler unit 32 on each side. In a similar way, the heated 
sides of the thermal electric units 32 can form passages 36 to carry heated air away from 
the system 10. In this way, any number of units 32 can be arranged to create a plurality 

15 of heated 36 and cooled 34 air passages. 

(001 1) Referring now to Figures 1 and 2, in use air is drawn through hose 12 by fan 14. 
The inlet air then flows through filter 18 to eliminate particulate matter and the flow is 
then split into a first portion of inlet air that is drawn by fan 52 through CO filter 20. 
The first portion of inlet air flows through the cooling passages 34 of the thermal electric 

20 cooler 30 and through outlet 40 to a conditioned space such as a helmet 60 or 

environmental suit or electronic instruments or other application not shown. The second 
portion of inlet air powered by inlet fan 14 flows through the heated passages 36 of the 
thermal electric cooler 30. This second portion of heated air can then be vented back to 


the exterior of the space or could be captured and used if needed. A monitor, not shown 
can be used to sense the amount of Carbon monoxide present at the outlet 40 and this 
amount could be used to indicate a need to replace cartridge 20. Alternatively the 
cartridge 20 could simply be replaced on a periodic basis such as after a number of hours 
5 of use or after a number of car race miles for example. 

(0012) Though not shown it would be obvious to reverse the thermal electric units 32 
physically or by switching the polarity of electricity supplied to the units so that the first 
portion of carbon monoxide filtered air was heated instead of being cooled. This would 
satisfy applications where conditioned and heated air would be needed. 

10 (0013) Though not shown it is also well known to use thermostatic controls to sense a 
temperature or humidity of ambient air, or of the driver or of the outlet air and to control 
the system based on any or all of these temperatures. 


15 


